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SUMMARY PAGE

THlE PROELEM

In previous investigations, attempts were made to isolate the most critical skills and
procedures within each stage of replacemient air group (RAG) training in the F-4 Pircraft. For
each of the stages analyzed, a small set of items were selected onl the basis that thcy could dis-
criminate among replacement pilots accoeding to. thcir final RAG grade. On the basis of these.r isolated skills, two fleet evaluation questionnaires were developed to he used by operational
F4 squadron commanders. in addition to ratings ort these two rating forms, squadron comn-
manders were asked to report "critical incidents". These included such occurrences as acci-
dents, incidents, and "wings-pulled". Data obtained from flic'st: two forms were used~as the
criterionux niasures inl this invostig tion.

FINDINGS

Selected test scores and flighlt grades from undergraduate pilot training were used as
p~otenitial prcdictors. These were related to the criteria ill a series of correlational and regression
analvses. A nundlwr of significaint relationships were obtained amiong the performance measures.

ýZSaI~ restilts indicated the method used in dleveloping the rating form to he a feasible one..
iznplicatiiias are disc-tssed iii termjs of potent ial tise for acttual assignment of aviators to RAG.-

training inth I ircat .
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-~~ INTRODUCTION .

Tile assessment of pilot performnane entails two distinct problcems, criterion (kfiniitioti
and predictor selection. The definition of a criterion usually represents a comnpromnise betweeni
some hypothetical "ideal" measure and measures which are readily available. One of the major

obtce tocieinseiiainlisi h ies aueo the flight program. The( progress.

Pi~0), rhel piclin whreini tile aircraft to be flowni and syllabus requirements differgety
At each successive stage, comparability of training decreases and consequently the definition of
a common criterion of pilot performanice becomes increasi~ngly difficult.

futer Te postgraduate phase of training, or rep)lacemecnt air group (RAG) -trining, is ceveil
frhrdiversified. Preparation of the pilot for actual fleet operations inivol' -;s di% 'rse aircraft

with comp)letely (different handling characteristics and mission objectives. Furthermn )rc, pilots
cntering RAG training usually differ in terms of previous experience. Some enter as Ilugget

piosdircitly from thle training comnmandl; some have had one or more tours in other opera.
tional fleet aircraft. while others have had prev~ious experience as an undergraduate training
flevhit instructor. Still others enter directly from anl interim short! billet in* which tile), h
received little flight time.

Once the aviator completes RAG training and is assigned to a fleet squadron, there is
further diversification. Specific mission objectives and the operational environment are unlikely
to be tilt, same for different squadrons. Like-wise, differences in experience level among squaidl.

roni inemabers will usually exist.

Fromt this brief description of naval aviation, it is readily appal cut that the develop-
ncmia of ade-quate measures of pilot performance is greatly hindered by a lack of commoniality

wvithin both training and operational commands. The( fact remains, nionetheless, that thle pilot
is trainied to become anl integral part of a fleet squadron. Despite nmethiodological amid practical

* - iifictilties, thet- hypothetical "'ideal" criterion must reflect the manncer in which thle pilot fulfills
the inissioni obj-ectives of his aircraft within the context of his squadron.

While licet performance is the ultimate criterion, a numbcr of intermediate criteria
niav bie defined. I listorically, most research efforts have been directed toward the prediction of
inte.rmekdiate criteria defined at the undergrmaduate level of training. The criterion most oftein
adopted has been tle success-failure dichotomy, or simply whether the student pilot sucecess-
fully completes undergraduaic training and receives his wings. The present Student Pilot Predic-
tiiimi Sy-stemn attests to the success of such efforts (1). Recently, thc system has been extendcd to
pjrovidie predic.tions of the( finial grade to, aid in pipeline assignment.

At the RlAG ievel, Bale, Rickus and Ambler (2) reported that certain grades obtained

during undergraduiate training were related to performance defined on a success/fai dichotomy.
swei hically, CioMbal-related skill appeared to be the best predictors. In a factor analytic study, i
Bale, smithi, and Ambler (3) found that certain clusters of skills could be extracted from stage

1 H
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grades obtained during tile ui'd-rgraduate and postgraduate phases of training. Generally, those,
clusters appeared to be specific to the phase of training. From these data, a standardized RAG'

'grading form was designed to be used by all counmunitics and i6atprescnt awaiting implemenl-:• ~ ~~~~tation. ".- "- """. :'

At the fleet level, Booth and Berkshire (4) reported a factor analysis of training com-
mand grades and fleet evaluiionz, Different factor structures were obtained from salliples of
jet pilots and helicopter pilots.

difenc assessing the previous literature, it is difficult to draw comparisons as a result of
differences ilsample group and time period. To date, an extensive invcstigation of a singlc com-
munity from trainiing command to RAG to fleet has not been performcd. .In an attempt to pro-
vide such longitudinal continuity, a series of studies by Shannon and Waag (5, 6) have attempted
to develop criterion measures of fleet performance for the F-4 community. In developing cri-
teria, two approaches were taken. The first involved tle application of the critical incident
technique to fleet performance. An incident was said to occur if any one of a set number of
operationally defined criterion events occurred. In this mianer, a dichotomous criterion was
established. Shannon and Waag (7) rcported scores obtained during RAG training were signifi-
cantly related to such a critical incident criterion.

,The secondapproach focused upon the isolation of skills within RAG training as a

result of their similarity to fleet operations. Using an item analytic procedure, the most impor-
tant skills and procedures were isolated in which the final RAG grade served as the criterion. On
die basis of these isolated skills, two fleet evaluation questionnaires were developed (6, 7).

The present study investigated the relationship between performance during ,inder-
graduate training and performance in the RAG and fleet. Specifically, an attempit was made to
predict RAG performance as measured by the final RAG grade and fleet performanice as esti-
mated by: (1) critical incidents, and (2) ratings obtained from squadron commanders. In both
cases, stage grades carned during undergraduate t-aining served as a potenltial set of predictors.

METHOD

The sample group consLsted of 173 replacement pilots assigned to RAG training ill the
.:' ,F-4 aircraft between December 1969 and March 1972. All pilots were designated Category 1,

since they had never flown the F-4, and consequently were required to complete thrcentire RAG
flight training syllabus. Of the sample, 120 completed training at V F-121, the West Coast
Squadron, while the remaining 53 completed training at V\F"-101, the East Coast Squadron. For
each pilot, tile following information was obtained and used as a potential set of predictors: (1)
Selection test scores, including the Aviation Qualification Test (AQT) anml the Flight Aptitude
Rating (FAR); (2) overall primary flight grade; (3) overall Basic flight grade; (4) stage grades
obtained during the Advanced phase of undergraduate training; and (5) final R{AG grade. Fur-
thermore, each pilot was categorized according to experience level; that is, whether lc eitered
RAG training directly from thc undergraduate training command or had pIrevious exp.rielce as
a fleet pilot or as a training command instructor.

-I. ¢
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' Rating fornia; developcd in previous stukdics (6, 7) were sent to the. respective ilect
squadron command for pilots within the samiple. For tile East Coast sanapb. respective sqjuadroni
commanders were asked to rate cacit pilot onl tw-o characteristics, leadwork and Basic Airwork
(7). For tbe West C oast sample, a 17-iteni qucstionnairc was used (6). For each pilot, individual
ratings onl each item 'werc stiminedl to yield a total score. Thecse total scores wcre stanidardized
and transformed to T-scorcs for each coast in anl attempt to equate the tw ratg formls.
Squadron commanders were also asked to report any critical incidents such as accidents/inci-
dents/mishaps attributabk. to human error, pulled-wings, turned-in-wings, etc. For each pilot,
.his final grade earned during R~AG training was also obtained. These were also standardized for
each coast in order to statistically control for possible diffe-rences. Regiression analyses using a
forward selection procedure were performed in anl attempl, to select those seth of variables which
bes-t predicted each.of the criteria.

'RESULTS

The matrix of intercorrelations from which thle regression analyses were preformed
is presented in Appendix A. Of the total sample, final RAG grades were obtained for 171 pilots.
'The results of the regression analyses predicting this criterion arc presented in Table 1. It shouldI be pointed out that the first variable to be entered, experience level, was initially forced into all
.of the analyses as a result of its moderator effects. Its importance will be discussed later.

Table 1

Summary of Regression Anaiysi. Predictin2 Final RAG Grade

Variables Entered Cumulative Multiple

Experience Level .314
Formation A425
Transition .458

. Flight Aptitude Rating .481
Bas~ic Instruments .490
Aviation Qaulification Test .500.

-. -Instrument Navigation .501
Carrier Qualification .513

Front tile poten tial set of predlictors. (lie selection scheme produced a seven variable
etquation viedding a final multiple RI of .513. ()fall tite. variables, experience level was most
related to the criterion suggesting that second tour pilots tend to receive better RAG grades.
From Appendix A, it is ap~parenit thai experience level was also related to undergraduate trainiing

eaue.This is not sulrprisinig sinice assignment following comp jletioni of undergraduate trainling
is dependent upon his grades. Ini other words, those replacement pilots whIo enter RAG trajining
directly from the training coniviand are those receiving the- highest grades. Yet those who enter
fronm other fleet squadrons or instructor (Juty' have had thle benefit of added experience. (oii-
sequently, they tend to perfornm better in RIAG training, desp~ite tilie fact their grades during
unerrdut triigwre lowver. It is this fact which tends to reduce tile mnagnitudes of the
zero-order correlations of the(. und(ergraduate meiasures with the criterion. For this reason,
experience-level was always tite first variable to be entered in thle regression analyses.
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.~The two-stage grades contributing the most non-redundant variance to tire explanation
- of the criterion~vere, thle Advanced training stages of Formation arid Transition. Interestingly

enough, thle two selection scores," the AQT arid FAR, con tained residual variancec negati%-Cly
related to the criterion. -

Of the. total sample, fleet ratings by squadron commanding officers wecre. obtained for
99 pilots. The results of the regression aiialysis predicting this criterion are lpresefited inl Table 2.
A five-variable equation yielding a multi' le It of .401 was selected. Again thle trend was toward
second tour pilots receiving higher fleet evaluations. The~final RAG grade as well as the
Advanced formation anid tactics grade-s were all positively associatedl with the criterion. Similar
to the analysis predicting thle final RAG grade, the Flight Aptitude Rating yielded a residual vair-
lance negatively associated with the criterion.

Tabile2

Summary of Regrouion Analysis Predicting Fleet Evaluations

Variable Entered Cumulative Multiple R

Experience Level. .150
Formation t36I
Tactics .367
Final RAG Grade .3W0
Flight Aptitude Rating .401

Critical incident information was obtaiiied for 102 pilots. Of these 25, or 24.5/0 of
thle total were credited with ant incidlent. The results of the regressionl anialysis predicting this
criterion are presented in Table 3. A four-variable equationi yielding a miultiple It of .335 was

*selected. Of thle variables entered into the equation, the final' RAG grade showed most variance
with the criterion.

Table

Summary of Ragromaw Analysis Predicting Critica incidents

Variable Entered Cumulative Multiple R

Experience Level .095
Final RAG Grade .304
Transition .319
Air-to-Ground .335

DISCUSSION

The results indicate that, for each criterion measure, a certain proportion of the var-
ianc can be reliably explained from a subset of the potential predictors. It is interesting to note
that somnewhat differenit predhictors enierged for each en tno.- Of thle total sample, both fleet

4K



ratings and critical incident data were available for 96-pilots. The conreIlitioii between the criteria
was found to be -.400 inidicating a negative association between high ratings and the occurrence
of ai, incideint. While the s ign of the correlationi was in the txpected direction, its magnitude
seemed rather low. This suggests the possibility that fleet performanice ii' the F'-4 may be multi-
dimensional infnattire. lIn other words, adequate safe jperlorniaIII- is not niecessarily the same as
adequate flight performance.

Conisider the mission objectives of the F-4 aircraft. It was dev elop)ed primarily for use

as a tactical fighter, thereby denianding~proficiency iii comibat-related skills. It seemis likely that

grade and Formation grade were mxost highly correlatedI with the fleet ratings. Th'lis is niot tooI
sxirprisui1Lg since the most commoin tactical conipiiuratioim in the F'-4 involves two aircraft flii
in a section formation. In any case, combat-related skills appear to represent the mrost importan~t
components of the flcet ratiixgs.

Several other interesting findings emnerged. A trend was noted suggecsting that p)ilots
having prior flight experience as.either a fleet pilot or training command~ instructor tended to
receive higher fleet ratings. Furthermore, the F"AR p)rodluced negative realaionships wi th eachi of
the criteria. Hlowever, the FAR was related to prior exp)erienice [in that those having higher scores
tended to become training command instructors. Consequecntly, those second- tour individuals

havno loerF~ls enedto receive hder atnsis a p)ossible result of their increased expecr.

in summary, the findings of this investigatioit suggest: (1) the finial RAG; grade cat) be
reliably predicted from previous flighrt performance (lurinlg undergraduate training ; (2) fleet rat-
ings, arc most reflective of combat-related skills; (3) critical incidents are best predicted by per.

7formance in the RAG as estimated by the final RAG grade; ai)( (4.m pilots having previous

experience tend to make better fleet pilots in the F-4 community. -~
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